(Received for publication October 16, 1935) The protective and lubricative r6le of mucus in the gastro-intestinal tract has been reported and studied by many investigators (Claude Bernard (4) , Schiff (18) , de Klug (12) , Whitlow (19) , Elliott (7) , Pavlov (16) , Berg and Jobling (3), Leriche (14) , and Bucher (6)). An absolute or relative deficiency of gastric mucus has been frequently suggested as a possible etiologic factor in gastro-duodenal ulcerative disease (Leriche (14) , Bucher (6) , and Kaufmann (11) ).
More recently Hurst (10) has concluded that 10 per cent of all individuals are predisposed to ulcer because they have hypersthenic stomachs which secrete an excess of highly acid gastric juice low in visible mucus. He may be quoted, " Moreover, owing to the deficient power of secreting mucus which is characteristic of the hypersthenic stomach, the protection against damage afforded by a layer. of mucus in the hyposthenic stomach is absent." These individuals have gastro-duodenal mucosa which can tolerate normal irritation but when faced with " extraordinary or unusual exigencies will as a result of their hypoprotection secondary to mucus deficiency tend to develop ulcer. It has been suggested that this absence of mucus is due to its digestion by gastric juice but mucus differs from other proteins in the extreme slowness with which it undergoes peptic digestion." The resistance of mucus to peptic digestion has been confirmed by one of us (R. K. A.).
The object of this investigation was to determine quantitatively whether the gastric contents of a patient with duodenal ulcer has less mucus after a standard stimulus than is found in the stomach of the average individual.
METHOD
The first prerequisite was an accurate method for the quantitative estimation of relatively small quantities of mucus. According to Levene (15) , gastric mucin is composed of a carbohydrate prosthetic group, mucoitin sulfuric acid, in combination with protein. The components of mucoitin sulfuric acid he believes to be two molecules each of glucosamine, glucuronic acid, sulfuric acid and acetic acid. Komarov (13) has recently presented data in support of this composition, and we have obtained some experimental evidence tending to further substantiate it.
Since glucosamine and glucuronic acid are both reducing substances, it is possible to estimate mucin quantitatively by the reduction obtainable after they have been freed from their combination in the mucoitin sulfuric acid by means of acid hydrolysis. For. the estimation of this reducing power we have used the Somogyi-ShafferHartmann method (Peters, and Van Slyke (17)). Details of our procedure have been previously published (1) . Due probably to the difficulties encountered in purifying gastric mucin, the values for its reducing power (after acid hydrolysis) reported in the literature show considerable variation. In view of this fact, and since we are interested here in comparative values only, we made no attempt to convert reducing values to true mucin values, expressing all our results in terms of milligrams of reducing substance (expressed in terms of glucose) per cubic centimeter of gastric juice. This method has been previously described in detail and has been shown to yield consistently uniform results which renders it valuable for the comparative purposes of our study.
For stimulation of gastric secretion, 240 cc. of 169 7 per cent alcohol were introduced at about 8 a.m. into the fasting stomachs of the subjects through a Rehfuss tube. Alcohol was used rather than the customary Ewald meal because alcohol interferes in no way with the reduction method. Histamine was eliminated as a gastric stimulant inasmuch as Webster (2) has shown that it promotes the secretion of a gastric juice high in acid and low in mucin, and because it was thought the alcohol might evoke a larger secretion of mucus. After the Rehfuss tube was passed, the patients were taught to expectorate any oral secretions thus avoiding salivary contamination.
Whenever possible a resting specimen was ob-
adults between 25 and 30 years of age with no gastro-intestinal symptoms or a history of previous gastro-intestinal disturbance. They were apparently in perfect health. Using the technic described the average reducing substance (calculated as glucose) per cubic centimeter of gastric juice averaged between .4 and .7 mgm. (Figure  1 ). It was interesting to note that most of these normal individuals showed a striking similarity in the content of reducing substance per cubic centimeter of gastric juice on studies done at varied intervals.
The 68 patients with definite roentgenographic findings and classic histories of duodenal ulcer 
CONCLUSIONS
The quantitative measurements of gastric mucin in ulcer patients with active lesions has shown that there is a relative mucin deficiency per cubic centimeter of gastric contents in response to an alcohol test meal. This is in agreement with the hypothesis of Hurst (10) , based on qualitative observations, that there exists in the ulcer patient with an active duodenal lesion a hypo-protection as a result of a relative mucin deficiency. Quantitative evidence is also supplied that such a deficiency of mucin with its attendant hypo-protection may be corrected by feeding these patients gastric mucin and thus establishing a normal relationship between the acid and mucin components of their gastric content.
